Immune response in healthy volunteers vaccinated with killed leishmanial promastigotes plus BCG. I: Skin-test reactivity, T-cell proliferation and interferon-gamma production.
This study reports the results of a vaccine trial established to study the cellular immune responses in vivo (skin-test reactivity) and in vitro (T-cell proliferation and interferon-gamma production) to both leishmanial and mycobacterial antigens following vaccination of healthy volunteers from a leishmaniasis-endemic area with killed leishmanial promastigotes, with or without BCG (Bacille Calmètte-Guerin). Skin tests were performed using purified protein derivative of tuberculin (PPD) and leishmanial antigen in 692 volunteers, and 208 doubly negative subjects (< or = 7 mm induration) were selected to participate in the trial. The study subjects were divided into four vaccine groups: (A) killed promastigotes plus BCG, (B) BCG alone, (C) killed promastigotes alone, and (D) placebo. Three vaccine doses were administered at 6-10-week intervals. The skin-test responses to PPD and leishmanial antigen were reassessed at 4-6- and 12-18-month follow-ups. The results of this trial demonstrated that the combined vaccine, i.e. killed promastigotes of Leishmania plus BCG, results in the stimulation of an immune response to both leishmania and mycobacterial antigens in a high percentage of vaccines (> 85%), manifested either by skin-test conversion, lymphocyte proliferation and/or interferon-gamma production. This was evident after the first dose of vaccine for lymphocyte proliferation and interferon-gamma production and was maintained for a year after the three doses of vaccine. Group B (which received BCG alone), responded as well as group A to PPD but not as well to leishmanial antigen. The reverse was true for group C which received promastigotes alone. Group A attained a 38% leishmanin skin-test conversion at the 4-6-month follow-up, which was associated with double PPD/leishmanial antigen responder status. In contrast, a 35% skin-test conversion was found at the 12-18-month follow-up in group C (promastigotes alone), but this was not associated with responses to PPD. A significant percentage of conversion was observed in the placebo group at the 12-18-month follow-up, both to PPD (58%) and leishmanial (21%) antigens, which suggests either environmental exposure to mycobacterial or leishmanial antigens during the vaccine trial or, more probably, a response to the repeated leishmanial skin tests. Further studies are required to determine whether the presence of proliferative and/or interferon-gamma responses in the absence of a skin-test response are sufficient indicators of potential vaccine success.